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Summary A 33-year-old male with a history of undiagnosed fever at the age of 14 years
underwent coronary artery bypass grafting (CABG) and abdominal aortic replacement with a
prosthetic vessel. Syncope and chest pain on exertion at the age of 19 years led to the diagnosis
of complete occlusion of three major coronary branches and emergency CABG was performed.
Fourteen years later, a pulsating abdominal mass was an incidental ﬁnding during an outpatient
clinic visit and an abdominal aortic aneurysm was conﬁrmed by computed tomography. Based
on the recorded symptoms and examination ﬁndings, the past history of unexplained fever
was suspected to be due to incomplete Kawasaki disease. Co-existing systemic arterial lesions
should be sought in patients with multi-vessel coronary disease due to Kawasaki disease,
although their prevalence is low.
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rigin affecting children, especially those under 5 years’ old
1]. KD is diagnosed based on the presence of ﬁve or more of
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he six major symptoms, or, in Japan, four symptoms with a
oronary aneurysm. Undoubtedly, there are cases of incom-
lete or atypical KD that fail to meet the usual criteria and
n which other diseases have been ruled out. Furthermore,
ecause KD is a vasculitis of small- and medium-sized sys-
emic vessels, the other symptoms found in KD are very
aried, making incomplete KD difﬁcult to diagnose, espe-
ially in infants less than 6 months and older children over
years [2]. We experienced a young man who had under-
one coronary artery bypass grafting (CABG) and abdominal
ortic replacement due to systemic vasculitis of incomplete
D.
Published by Elsevier Ireland Ltd. All rights reserved.
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nFigure 1 Twelve-lead electrocardiogram before and immedi
years’ old. The left column shows at rest. Abnormal ST-T segme
immediately after exercise. ST-T segments at I, aVL, V1—V5 wer
Case report
In 1993, a 19-year-old male ﬁrst felt chest pain lasting
about 1 h after running at midnight. The next day, he
experienced an oppressive sensation in his chest on effort.
Two days after the ﬁrst pain, he developed dyspnea and
chest pain while going uphill, fainted and had incontinence.
Because of chest pain on effort for several days, he visited
the local hospital. During Master double-step testing, he
felt chest pain, his ST-T segments at I, aVL, and V1—V5 were
depressed, and were elevated in III and aVF in a 12-lead
electrocardiogram (Fig. 1). Five minutes after taking isosor-
bide mononitrate, ST-T change gradually resolved. Unstable
angina was suspected, and he was referred to our hospital.
His height and weight were 174 cm and 60 kg, respec-
tively. Blood pressure was 120/70mmHg. Creatinine kinase,
white blood cell, and liver transaminase were within
normal limits. Total cholesterol, triglyceride, and blood
glucose were 137, 94, and 87mg/dl, respectively. He had
no apparent atherosclerotic disease risk factors. Coronary
angiography (CAG) revealed a calciﬁed giant aneurysm in
the proximal segment of the right and left coronary arteries
and total occlusion of segments 1, 6, and 13 (Fig. 2). Left
ventricular ejection fraction (LVEF) was 57%, and regional
asynergy of left ventricle was not detected. The ST-T seg-
ments in leads I, aVL, V5, and V6 became elevated in his
electrocardiogram during the examination, and an intra-
aortic balloon pump was inserted. Subsequently emergency
CABG was performed. The left internal thoracic artery was
anastomosed to the diagonal branch, and the right inter-
nal thoracic artery to the left anterior descending artery,
and a saphenous vein graft was sequentially anastomosed
to two posterolateral branches and the posterodescending
branch of the right coronary artery. All grafts were patent
in angiograms 24 days after operation. Postoperative exer-
cise electrocardiographic studies showed no ischemic ST-T
change. Holter electrocardiogram showed no arrhythmias.
After 1 year post-operation he made no follow-up visits to
our hospital.
At the age of 32 years, he visited another hospital
because of abdominal pain. He was diagnosed with gas-
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Safter Master double testing at the time of chest pain at 19
in leads II, III, and aVF were detected. The right column shows
pressed, and at III and aVF were elevated.
roenteritis, and a pulsating abdominal mass was detected
t that time. An abdominal aortic aneurysm was suspected
y abdominal ultrasound, and an aneurysm extending from
istal to the bifurcation of renal artery to the bifurca-
ion of common iliac artery was conﬁrmed by computed
omography. Luminal thrombi were present. The diame-
er of the aneurysm was 54mm and its length 95mm
Fig. 3A and B). Preoperative abdominal aortic angiogra-
hy revealed spindle dilatation from 21mm distal to the
ifurcation of the renal artery to the bifurcation of com-
on iliac artery, and the maximum diameter of aortic lumen
as 30mm because of apparent luminal thrombi. Preop-
rative CAG revealed that all grafts were patent, and the
VEF was 50%. Because the aneurysm increased in size after
months, abdominal aortic replacement with a prosthetic
essel was performed at the age of 33 years (Fig. 3C). The
athological ﬁndings of the abdominal aortic wall showed
brotic, hyaline, and partial calciﬁcation changes due to
rteriosclerosis.
He had had an episode of undiagnosed fever at the age
f 14 years, his fever exceeded 39◦ for more than 14 days,
nd was associated with cough, diarrhea, bilateral con-
unctival injection, petechial rash, and left facial palsy. He
ad been admitted to the department of internal medicine
n the local hospital on the 19th illness day. Presence or
bsence of redness of the lips, strawberry tongue, edema
f the hands and feet, eruption, or cervical lymphadenopa-
hy was not recorded. It was written in the nursing record
hat his lips were rough. White blood cell, platelets, ﬁbrino-
en, erythrocyte sedimentation rate at 2 h, and C-reactive
rotein were 10,800, 211,000mm−3, 575mg/dl, 92mm, and
5.4mg/dl, respectively. Total protein, albumin, glutamic
xaloacetic transaminase, glutamate pyruvate transami-
ase, and total cholesterol were 5.4, 2.8 g/dl, 79, 155U/l,
nd 56mg/dl, respectively. Antinuclear antibodies were
egative. Chest X-ray revealed a left pleural effusion. His
ever persisted despite administration of ceftazidime and
inocycline hydrochloride. Steroids had been started on the
6th day and intravenous immunoglobulin was administered
n the 33rd day, when his temperature decreased to 37.5◦.
teroids were tapered from the 46th day, and he was dis-
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2igure 2 Emergency coronary angiogram at the age of 19 y
oronary artery are shown. (Right) A giant aneurysm at the le
nterior descending artery and the left circumﬂex are shown.
harged on the 76th day. At that time, his discharge diagnosis
as viral infection with abnormalities of liver function.
iscussion
n this patient, neither incomplete KD nor the coronary
rtery lesions were diagnosed until the appearance of syn-
ope and chest pain on effort. In the acute phase of probable
D he had only two major symptoms, fever lasting more than
days and bilateral conjunctiva injection. At that time, he
as 14 years’ old and was admitted to the department of
nternal medicine. It might be difﬁcult to reach the diag-
osis of incomplete KD or KD, because acute KD was not
familiar disease for internists. However, some of his lab-
ratory ﬁndings were consistent with acute KD, and the
ever responded to steroids and intravenous immunoglob-
lin. Incomplete KD should be considered in the differential
iagnosis of an unknown fever, and coronary arterial lesions
hould be sought by two-dimensional echocardiography,
ven if a patient is adolescent or adult. In the diagnosis
f ischemic heart disease in young adults without apparent
therosclerosis, a history of unknown fever and characteris-
ic coronary artery lesions such as calciﬁed giant aneurysms
hould suggest prior KD [3].
Sonobe et al. reported that cases of incomplete KD
eﬁned as the presence of four or fewer of the principal
ymptoms with or without the cardiovascular abnormalities
f the Japanese diagnostic guidelines make up approxi-
ately 10% of KD patients [4]. In many cases, diagnosis of
D can be difﬁcult especially in infants under 6 months and
lder children over 8 years because their symptoms are often
bscure. Delayed diagnosis implies delayed treatment; con-
equently, the prevalence of coronary artery abnormalities
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a(Left) A giant aneurysm and complete occlusion of the right
ronary artery bifurcation, and complete occlusions of the left
n incomplete KD may be higher than that in complete KD
2,4]. Furthermore, because the major symptoms do not
lways appear concurrently and their severity varies, they
ay be overlooked by parents and physicians. The cause of
D is unknown and its diagnosis depends on clinical criteria,
hich suggests that there are probably no essential differ-
nces between KD and incomplete KD, and they should be
anaged similarly in regard to detection of late sequelae.
It could not be determined from the pathological ﬁnd-
ngs whether the abdominal aortic aneurysm was caused
y atherosclerosis with aging or vasculitis due to KD.
therosclerosis involves not only the coronary arteries, but
lso other major arteries, such as the abdominal aorta.
e had no apparent risk factors for atherosclerosis at the
ge of 32 years, and except for the coronary arteries and
bdominal aorta, the other systemic arteries were free from
evere atherosclerotic changes. It is possible the diagno-
is of abdominal aortic aneurysm due to incomplete KD
as missed at the age of 19 years, because of emergent
ABG. Aneurysms due to KD have been reported in other
ystemic arteries including the axillary, subclavian, and iliac
rteries; however, their prevalence is low, about 10% in
atients with coronary aneurysms [5—7]. Further, abdom-
nal aortic aneurysms are very rare, occurring in 1—2% of
atients with other aneurysms [8]. Twenty patients with
bdominal aortic aneurysm and a patient with ascending
ortic aneurysm have been reported from 1976 to 2004
9]. All had had acute KD until 2 years’ old. Among the
1 patients, four had undergone operation for abdominal
ortic aneurysm, and one patient had died of a ruptured
issecting aortic aneurysm. One patient had renovascular
ypertension because of complicating renal artery steno-
is. There was only one patient with an abdominal aortic
neurysm, among 155 patients who underwent angiograms
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Figure 3 The ﬁndings of preoperative abdominal aortic aneurysm. (A) Enhanced abdominal computed tomography. (Axial view)
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Abdominal angiogram. Abdominal aorta was winding.
other than coronary arteriograms in our hospital [10]. That
study showed the incidence of combined systemic arterial
lesions in the group with severe coronary arterial lesions;
occlusion, segmental stenosis and/or large aneurysms, was
signiﬁcantly higher (26.5%) than in the group with medium-
or small-sized aneurysms (3.4%). Among the patients with-
out coronary artery involvement, none had systemic arterial
lesions due to KD. Post-KD aneurysms in other systemic
arteries behave like coronary aneurysms and may regress,
persist, or progress to stenotic lesions many years later [10].
Aneurysms and stenotic lesions in systemic arteries should
be excluded in patients with multi-vessel coronary artery
disease due to KD.
ConclusionCoronary artery disease should be assessed in cases
with unexplained fever, keeping the possibility of KD or
incomplete KD in mind. In patients with multiple giant
aneurysms, it is prudent to examine for aneurysms ofal thrombi (white arrows) in the vascular wall are evident. (C)
he abdominal and other systemic arteries by computed
omography.
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